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ATTITUDE ADJUSTING DEVICE FOR SPHERE AND GOLF BALL 
MANUFACTURING METHOD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a device for adjusting 
an attitude of a sphere comprising a protruded portion on a surface 
in order to remove the protruded portion, for example. 

2. Description of the Related Art 

A golf ball is usually formed by upper and lower molds 
having hemispherical cavities, respectively. An injection 
molding method, a compression molding method or the like is 
employed for a molding method. By any molding method, the slight 
leakage of a molding material (rubber, synthetic resin or the 
like) from a parting line of the upper and lower molds cannot 
be avoided. Accordingly, a ring-shaped spew is generated on 
a portion corresponding to the parting line on the surface of 
the formed golf ball (which will be hereinafter referred to as 
a "seam") . In the injection molding method, a gate is provided 
on the parting line of a mold. The spew is also generated in 
a portion corresponding to the gate. These spews are to be 
removed. 

The spew can be removed by devices disclosed in Japanese 
Unexamined Patent Publications Nos . Sho 60-232861, Sho 63-174801 , 
Sho 63-11266 and Hei 8-229810. In these devices, the spew is 
caused to abut on a cutting tool and is thus removed while a 
chucked golf ball is rotated. Agrindstone, a sandpaper, a cutter 
blade or the like is used for the cutting tool. It is necessary 
to maintain the positional relationship between the spew and 
the cutting tool to be constant during the rotation of the golf 
ball. More specifically, the golf ball is to be chucked in such 
a manner that a plane including a seam and a rotating axis are 
orthogonal to each other. The golf ball is usually chucked in 
order to maintain the seam to be horizontal. The adjustment 
of the attitude of the golf ball to be carried out for the chucking 
has formerly been executed by a manual work. This work has a 
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poor efficiency and the manufacturing cost of the golf ball is 
increased. 

Japanese Unexamined Patent Publication No. Sho 59-81059 
has disclosed a device for mechanically adjusting the attitude 
of a golf ball to cause a seam to be horizontal without depending 
on a manual work. Fig. 7(a) is a perspective view showing a 
part of an attitude adjusting device 101 and Fig. 7 (b) is a plan 
view showing the same part. The attitude adjusting device 101 
comprises a pair of rollers 103. A golf ball G having a spew 
B is mounted on the rollers 103. The rollers 103 rotate in a 
direction shown in an arrow of Fig. 7 (a) . By the rotation, the 
golf ball G is rolled. A pair of stoppers 105 are provided above 
the rollers 103. The spew B abuts on the. stoppers 105 so that 
the rolling of the golf ball G is stopped. In a stoppage stage, 
the spew B becomes horizontal. The golf ball G is transported 
to a cutting step with this attitude maintained. 

The golf ball G is spherical and the roller 103 is 
cylindrical. Therefore, the contact area of the golf ball G 
and the roller 103 is small. With the roller 103, kinetic force 
cannot be fully transmitted to the golf ball G. In the device 
101, the golf ball G is insufficiently rolled. In some cases 
in which the rolling is insufficient, the spew B does not abut 
on the stopper 105 within a predetermined time so that the golf 
ball G is transferred to the cutting step without the horizontal 
spew B. If the spew B is not horizontal, it is not completely 
removed or a portion other than the spew B on the surface of 
the golf ball G is cut. 

There has been proposed a device for deciding whether the 
spew B is horizontal prior to the cutting step. In this device, 
a golf ball having the spew B decided to be nonhorizontal is 
returned to the attitude adjusting device 101. By the return, 
a defective ball can be prevented from being generated. The 
return having a high rate deteriorates the productivity of the 
golf ball G. 

SUMMARY OF THE INVENTION 
The present invention provides an attitude adjusting 



3 



device comprising a roller for rolling a sphere mounted thereon 
by a rotation, and a stopper for abutting on a protruded portion 
present on a surface of the sphere to stop the rolling of the 
sphere. The roller includes a portion having a small diameter 
which is concaved along the surface of the sphere.. 

In the attitude adjusting device, the contact area of the 
sphere and the roller is increased by the portion having a small 
diameter. The sphere is fully rolled in the attitude adjusting 
device. Therefore, the attitude defect of the sphere can be 
suppressed. 

It is preferable that an axially sectional shape of a 
surface of the portion having a small diameter should be a 
substantially circular arc. A radius Rl of the circular arc 
is 1.00 to 1.10 times as large as a radius R2 of the sphere. 
In the attitude adjusting device, an attitude defect is caused 
with difficulty. 

It is preferable that the roller should include a plurality 
of grooves extended in an axial direction on a surface of the 
portion having a small diameter. By the grooves, the kinetic 
force of the roller is transmitted to the sphere more greatly. 
The rolling of the sphere is promoted by the grooves. 

In the case in which the attitude of the golf ball is to 
be adjusted in order to remove a spew generated in molding, a 
radius Rl of the portion having a small diameter is set to be 
21.3 mm to 23.5 mm. In case of the golf ball, it is preferable 
that the rotating speed of the roller should be 30 rpm to 130 
rpm. In case of the golf ball, it is preferable that the attitude 
adjusting device should comprise a pair of stoppers. Both of 
the stoppers are opposed to each other with the golf ball 
interposed therebetween . Adifference (L-D) between a distance 
L between both of the stoppers and a diameter D of the golf ball 
is 0.1 mm to 0.6 mm. 

A golf ball manufacturing method according to another 
invention comprises the steps of: 

(1 ) forming a golf ball having a spew stuck onto a surface 
by a material put in a mold; 



(2) rolling the golf ball over a roller including a 
portion having a small diameter which is concaved along a surface 
of the golf ball; 

(3) stopping the rolling of the golf ball by abutment 
of the spew on a stopper; and 

(4) removing the spew. 

The manufacturing method is excellent in productivity. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a front view showing an attitude adjusting device 
according to an embodiment of the present invention, 

Fig. 2 is a plan view showing the attitude adjusting device 
in Fig. 1, 

Fig. 3 is a left side view showing the attitude adjusting 
device in Fig. 1, 

Fig. 4 (a) is an axially sectional view showing a first 
roller of the attitude adjusting device in Fig. 1, 

Fig. 4(b) is a radially sectional view showing the first 
roller in Fig. 4(a), 

Fig. 5 is a plan view showing a part of a manufacturing 
apparatus to be used in a golf ball manufacturing method according 
to the present invention, 

Fig. 6 is a front view showing the manufacturing apparatus 
in Fig. 5, 

Fig. 7(a) is a perspective view showing a part of a 
conventional attitude adjusting device, and 

Fig. 7(b) is a plan view showing the attitude adjusting 
device in Fig. 7(a). 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A preferred embodiment of the present invention will be 
described below in detail with reference to the drawings. 

An attitude adjusting device 1 shown in Figs. 1 to 3 
comprises a first roller 3, a second roller 5, a first stopper 
7 and a second stopper 9. In Fig. 3, the first stopper 7 and 
the second stopper 9 are not shown. A golf ball G to be a sphere 
is mounted on the first roller 3 and the second roller 5. A 
spew B to be a protruded portion is formed on the surface of 
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the golf ball G. In this example, the spew B is ring-shaped . 
The spew B is generated in the molding of the golf ball G. 

The first roller 3 and the second roller 5 are arranged 
in parallel with each other. The first roller 3 and the second 
roller 5 rotate by driving means which is not shown. The 
direction of the rotation is set to be a direction of an arrow 
Al in Fig. 1. With the rotations of the first roller 3 and the 
second roller 5, the golf ball G is rolled in a direction of 
an arrow A2 . 

As is apparent from Fig. 1, the first stopper 7 and the 
second stopper 9 are opposed to each other with the golf ball 
G interposed therebetween. The tip of the first stopper 7 is 
slightly separated from the golf ball G. An interval between 
the tip of the first stopper 7 and the golf ball G is smaller 
than a width W of the spew B. The tip of the second stopper 
9 is slightly separated from the golf ball G. An interval between 
the tip of the second stopper 9 and the golf ball G is smaller 
than the width W of the spew B. The first stopper 7 is positioned 
slightly below the second stopper 9. A distance in a vertical 
direction between the upper surface of the first stopper 7 and 
the lower surface of the second stopper 9 is almost equal to 
a thickness of the spew B. 

When the spew B abuts on either or both of the first stopper 
7 and the second stopper 9 by the rolling of the golf ball G, 
the rolling is stopped. In a state in which the rolling is stopped, 
the rollers 3 and 5 and the golf ball G slip from each other. 
Fig. 1 shows the golf ball G in a state in which the spew B abuts 
on the first stopper 7 and the second stopper 9 so that the rolling 
is stopped (in other words, an attitude is adjusted) . As 
described above, the first stopper 7 is positioned slightly below 
the second stopper 9. Therefore, the spew B is extended in a 
horizontal direction during the stoppage. Thus, the attitude 
of the golf ball G is adjusted. The golf ball G is transported 
to a cutting step with this attitude maintained. 

Fig. 4 is a sectional view showing the first roller 3 of 
the attitude adjusting device 1 in Fig. 1. Fig. 4(a) shows a 
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section in an axial direction and Fig. 4(b) shows a section in 
a radial direction. The first roller 3 includes a portion 11 
having a small diameter. The surface of the portion 11 having 
a small diameter is concaved. The axially sectional shape of 
the surface of the portion 11 having a small diameter is a 
substantially circular arc. The shape of the second roller ,5 
is identical to that of the first roller 3 and the second roller 
5 also includes the portion 11 having a small diameter, which 
is not shown. As a matter of course, the shape of the second 
roller 5 may be different from that of the first roller 3. 

It is preferable that a radius Rl of the circular arc should 
be 1.00 to 1.10 times as large as a radius R2 of a sphere to 
be an attitude adjusting object. If the radius Rl is smaller 
than the range, the sphere cannot enter the portion 11 having 
a small diameter. From this viewpoint, it is preferable that 
the radius Rl should be 1.01 times as large as the radius R2 
or more. If the radius Rl is more than the range, the contact 
area of the sphere and the first roller 3 is insufficient. From 
this viewpoint, it is more preferable that the radius Rl should 
be 1.05 times as large as the radius R2 or less. 

The mean radius R2 of the golf ball G obtained after molding 
is 21.4 mm. In the case in which the golf ball G is a sphere 
to be the attitude adjusting object, the radius Rl is preferably 
21.3 mm to 23.5 mm, more preferably 21.3 mm to 22.5 mm, and 
particularly preferably 21.6 mm to 22.5 mm. 

As shown in Figs. 2, 3 and 4(b), the first roller 3 and 
the second roller 5 have a large number of grooves 13 . The groove 
13 is present on the surface of the portion 11 having a small 
diameter and is extended in an axial direction. By the groove 
13, the force of each of the first roller 3 and the second roller 
5 is transmitted to the golf ball G more greatly. The groove 
13 promotes the rolling of the golf ball G. It is preferable 
that the number of the grooves 13 should be 4 to 32 . It is 
preferable that the groove 13 should have a width of 0.2 mm to 
3 . 0 mm. It is preferable that the groove 13 should have a length 
of 4 . 0 mm to 40 mm. It is preferable that the groove 13 should 
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have a depth of 0 . 1 mm to 3 . 0 mm. It is preferable that an interval 
between the groove 13 and another adjacent groove 13 should be 
0.3 mm to 5.0 mm. Rubber, soft resin or the like may be buried 
in the groove 13. Consequently, the rolling of the golf ball 
G is promoted. 

In the case in which the attitude of the golf ball G is 
to be adjusted, it is preferable that the rotating speeds of 
the first roller 3 and the second roller 5 should be 30 rpm to 
130 rpm. In some cases in which the rotating speed is less than 
the range, the rolling of the golf ball G is insufficient. From 
this viewpoint, it is more preferable that the rotating speed 
should be 50 rpm or more. If the rotating speed is more than 
the range, the golf ball G stopped to be rolled is apt to be 
rolled again. From this viewpoint, it is more preferable that 
the rotating speed should be 100 rpm or less. 

In Fig. 2, an arrow L indicates a distance between the 
first stopper 7 and the second stopper 9. On the other hand, 
an arrow D indicates a diameter of the golf ball G. It is 
preferable that a difference (L - D) between the distance L and 
the diameter D should be 0.1 mm to 0 . 6 mm. If the difference 
(L - D) is less than the range, a portion other than the spew 
B abuts on the stopper so that the rolling of the golf ball G 
is stopped. From this viewpoint, it is more preferable that 
the distance (L - D) should be 0 . 2 mm or more . If the difference 
(L - D) is more than the range, the rolling is stopped with 
difficulty. From this viewpoint, it is more preferable that 
the difference (L - D) should be 0.5 mm or less. 

Fig. 5 is a plan view showing a part of a manufacturing 
apparatus to be used in a golf ball manuf acturingmethod according 
to the present invention and Fig. 6 is a front view showing the 
same part. The manufacturing apparatus comprises a first 
attitude adjusting device 15, a second attitude adjusting device 
17, a turntable 19, a camera 21, a cutter 23, a sandpaper 25 
and a chute 27. Each of the first attitude adjusting device 
15 and the second attitude adjusting device 17 includes a pair 
of rollers 29. Each of the rollers 29 takes the same shape as 
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the shape of the first roller 3 shown in Fig-. 4. Six struts 
31 are fixed to the turntable 19 at an interval of 60 degrees. 
As shown in Fig. 6, a lower holding tool 33 is provided on the 
strut 31- By the rotation of the strut 31, the lower holding 
tool 33 is also rotated. An upper holding tool 35 is provided 
above the lower holding tool 33. The upper holding tool 35 is 
coupled to a cylinder 37. By the cylinder 37, the upper holding 
tool 35 can be moved vertically. The upper holding tool 35 is 
rotatable with respect to the cylinder 37. 

In the manufacturing method according to the present 
invention, the golf ball G is first molded. For the molding, 
a mold having an upper portion and a lower portion is used. The 
upper and lower portions include hemispherical cavities, 
respectively. In the molding, a cover material (typically a 
synthetic resin composition) leaks out of the parting line of 
the upper and lower portions. Consequently, the ring-shaped 
spew B is formed on the surface of the golf ball G. In the case 
in which an injection molding method is employed, the spew B 
corresponding to a gate is also generated. 

The golf ball G is transported to the first attitude 
adjusting device 15 and is then mounted on the roller 29. The 
roller 29 rotates so that the golf ball G is rolled. The spew 
B abuts on stoppers 39 and 41 in the middle of the rolling so 
that the rolling is stopped. In this state, the spew B is extended 
in a horizontal direction. 

The golf ball G is transported to the second attitude 
adjusting device 17 and is then mounted on the roller 29. The 
attitude of the golf ball G has already been adjusted by the 
first attitude adjusting device 15. Therefore, the spew B abuts 
on stoppers 43 and 45 from the first. Even if the roller 29 
rotates, the golf ball G is not rolled. Only in the case in 
which the adjustment of the attitude ends in failure in the first 
attitude adjusting device 15, the golf ball G is rolled so that 
the spew B abuts on the stoppers 43 and 45. By the abutment, 
the rolling is stopped so that the attitude of the golf ball 
G is adjusted. By providing the two attitude adjusting devices 
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15 and 17, it is possible to increase the success rate of the 
ad j ustment of the attitude . 

The golf ball G having the attitude adjusted to cause the 
spew B to be horizontal is put on the lower holding tool 33 in 
a first station SI . The upper holding tool 35 is brought downward 
so that the golf ball G is interposed between both of the holding 
tools 33 and 35 and is thus fixed. By the rotation of the strut 
31, the golf ball G is also rotated- The turntable 19 is rotated 
in a direction of an arrow A3 in Fig. 5. The rotation is 
intermittently carried out every 60 degrees. By the rotation 
of the turntable 19, the golf ball G in the first station SI 
is moved to a second station S2. In the second station S2, the 
golf ball G is photographed by the camera 21 . Image data obtained 
by the photographing are transmitted to a computer and whether 
the spew B is horizontal is automatically decided. The golf 
ball G is transferred to a third station S3 by the rotation of 
the turntable 19, and furthermore, to a fourth station S4 . In 
the third station S3, any processing is not carried out over 
the golf ball G. 

In the fourth station S4, the golf ball G is rotated, and 
at the same time, a seam is caused to abut on the cutter 23. 
Consequently, the spew B is removed. The golf ball G is further 
transferred to a fifth station S5. In the fifth station S5, 
the golf ball G is rotated, and at the same time, the seam is 
caused to abut on the sandpaper 25. Consequently, the surface 
of the seam is abraded so that the appearance of the golf ball 
G can be enhanced. In case of the golf ball G decided to be 
rejected in the second station S2, any processing is not carried 
out over the golf ball G in the fourth and fifth stations S4 
and S5. The golf ball G is flipped away from the turntable 19 
in a sixth station S6 and is then transported to the chute 27. 
The golf ball G from which the spew B is removed is transferred 
to the next step and the golf ball G from which the spew B is 
not removed is returned to the attitude adjusting device 15. 
By using the roller 29 including the portion 11 having a small 
diameter, it is possible to reduce the ratio of the golf ball 
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G to be returned. 

EXAMPLES 

[Example 1] 

By using the manufacturing apparatus shown in Figs. 5 and 
6, the attitude of a golf ball was adjusted. The roller of an 
attitude adjusting device includes a portion having a small 
diameter and the portion having a small diameter is provided 
with 16 grooves. A radius of curvature Rl of the portion having 
a small diameter is 21.5 mm. A rotating speed of the roller 
is 80 rpm. A distance L between stoppers is 43.2 mm. The 
attitudes of 100 golf balls were adjusted. As a result, a success 
rate was 100%. 
[Examples 3 and 4] 

An attitude was ad j usted in the same manner as in the example 
1 except that a distance L is set as shown in the following Table 
1. A success rate is shown in the following Table 1. 
[Examples 2 and 5] 

An attitude was adjusted in the same manner as in the example 
1 except that a rotating speed of a roller is set as shown in 
the following Table 1. A success rate is shown in the following 
Table 1. 
[Example 6] 

An attitude was adjusted in the same manner as in the example 
1 except that a roller having no groove is used. A success rate 
is shown in the following Table 1. 
[Comparative Example 1] 

An attitude was adjusted in the same manner as in the example 
1 except that a cylindrical roller having no groove is used. 
A success rate is shown in the following Table 1. 
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As shown in the Table 1, since the roller including the 
portion having a small diameter is used in the method according 
to each of the examples, the success rate is higher than that 
in the method according to the comparative example. From the 
results of evaluation, the advantage of the present invention 
is apparent. 

The above description is only illustrative and can be 
variously changed without departing from the scope of the present 
invention . 



